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narpy6xa TaMnoMMpoaaMM* aaxoAOMMoA so- 
nm. Ann sToro paAnaAbMue OTaepcnm nonoro 
urroxa napaxpuTw • mcxoahom noAoxeMMM 
repMeTmHUMM neperopoAxaMM uexAY rnnpo- 
UMiiNHApaMM. FloiiuA urroic a hwkwca MaCTM 

MM06T yCTaH0M6HHIlA H« MOM C 103MOXHO- 

ctmo orpaHMHeHHoro oceaoro nepewemcMHR 
MMANHApmecKMA napexpuaareAw c <t>p*xu*- 
ohhwm ^OHapeM. B no/iOM uiToxe noA mkamm- 
APMMacicMM napexpwaaTeiiaM •yno/iHCHw 
paAMaAUiua OTaepcnt*. UnAMMApMMecxMA ne- 
peKpwaaT6Ab yciaHOiAer c •03moxhoctwk> 
nepaxpuTM* nooieANHx npn xoAe ttiToxa 
aaapx. flocaa saxa«KM m npoAaaxM TaMnoHax- 
Moro MaTapnaiia pacnoAaraioT paMOMTMuA 
narpyfax Manpoma sohu MapytueHM* o5caA- 
moA xoaommu. napeMatuaHHeM ycTpoAcroa 
aaapx nepexpuaaoT paAMaAWMue OTBepcroa 
UHAMHAPMsecxMM napexpwMTeAeM. 3aTCM a 
ycrpoAcrae cosabiot padosee ABHxtMMe. f1pw 

5TOM MKOPW SJCOAMT ■ 3auenACMMe C XOAOHHOA. 
2 MA. 



HsoCpaTCHHe OTMOcirrca x GypeMMio m 
axcimyaTaiiMM Me$TaMwx m raaoaux ckuxmm m 
moxot Hcno/iwaoaaTkca rp* MapauiMaaMMM 
ucMCHTMoro xonma m cosAaHMM axpaHoa *a 
TaMaoHaxcMux MaTfapMaMa aa ofcaAMoA xo- 
aohhoA c rtooieAyiomeA rapMenoauMeA 06- 
caAHoA xoaommu MOTaAAinecxMM luiacrupeM 
m Ha^TNHUX. raaoawx h #oa"hux cxaaxMMax 

UeAbio Mao6pOTC mm a aajiaeita pacowp*- 
mm6 TaxHOJionntecxHx iosmoxmoctoA ycrpoA- 
craa nyT*M oCacneMeMM* OAMoapawaMMoro c 
yctaMoaxoA pCMOMinoro wpyOxa TannoHit- 

pOMHMff aaKOAOMMOA 30MW. 



. Ha ♦nr. 1 MaoCpaxceMO ycTpoACTao Ana 
pOMOMTa o6caAMOA koaomh w a cxaaxiMMe, cny- 
meHMoa a cxaaxMMy, a momcmt saxanxM tsm- 
noMMpyioiuaro MaTepMaAa; Ma <t>wr. 2 - to xe. 
npM yoraMoaxa nnacrupa. 

YcTpOAcrao w>* paMOMra o6cbamoA ko- 
aommu a cxaaxMMa coctomt ms n xopa 1 , cnyxa- 
cuero Aa« onopu ytTpoACTaa Ma xoaohmy, 
nuApaaAMHacxofo AOMxpara a awfle xopnyca c 
nocaaAoaaraakMO ycxaMos/icHMUMM a Men 
rnAPOUMAMMApaMM 2 c rcpMCTMMHUMM ncpero- 
pOAxaMM 3 MOXAy mmmm. B xopnyce tchccxo- 
" nimecKM ycraMoa/iaM nonuA uitok 4 c nopu*- 

MUMM 5, paCnOitOXOMMUMM a rMAPOUMAMMA* 
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pax. h paAMankHWMM otbbpctmbmm A an* cbb- pan (<J>wr. 2). flpM AaAhHBAuieA aaxavxe *ha- 

an nonocm uiroica c noAOcruMM tmapoumiimh- koctm rMApaaAMMecxMA aomkpbt npoT«r*nacT 

APob. PaAMa/ikHue otbbpctmb A nepexpuTU b roAoaxy 6 BH/rpM pbmohthoto naTpytixa na 

mcxoamom no/iowcHHH rcpMCTMHHUMM nepe- A^MMy, paanyio xoay nopiDHeA. OAHoapeMBH* 

ropoAxaMM Ma*Ay umamhapbmw. B hvoxhoA 5 mo ocyutecranmoT noAv«M TpaHcnopTHoA xo- 

sacTM no/ioro urroxa ycTaHoaaeHa ruApaoAM- aohhu Tpy6 Ha boammmmy xoab nopuixeA 

Mecxaa AopMMpywiuan roAOBxa 6. AOMKpBTa. OcTaawyxKa hbctw poMQHTHoro 

Meauy xopnyco* m iMApaaAMMecxoA ao* narpyfixa pacump»»0T npoTarMaaHMBM roao- 

pHMpywtueA ronoBxoA pacnoaoxeH peMOHT- bkh 6 c noMom>x> TpaHcnopTMoA xoaohmw 

hum naipyGox 7. B hmxmbA nacTM noaoro 10 Tpy6 m tsaoboA chctcmu. (Iocab pacuiMpeMMa 

ujTOxa noA rKAPaBfitnecxoA AopnMpytomeA m np**amu poMONTHoro naTpyGxa no aceA 

rorrwxoA ycrawoejien c bo3mo*hoctuo orpa- awhb ycTpoAcrao cnycxaxrr a xpaAHae mmx- 

HwscHHoro oceaoro nepeMeujeHM* ukamhaph- nee noAoacBHMe, OTxpuaaxiT paAMa/ikHue or- 

necxMA nepexpuaarreA* 8 c 4>pmxumommum aspcnta 9, npoMuaax)T cxaaxMHy ao bumubs 

$OHapeM, a noA umiMMAPwecxMM napexpy 15 TBMriOMaatMoro MBTepMana m aoahmmsiot ycr* 

aareiieM a nonoM urroxo auno/iHeHU paAMBAb- poACTao hj cxaaxtMHU. 

HWe OTBCpCTKJI 9 A™ UHpXyABllMM 8 MCXOAMOM 

noaoxceHMM TaMnonaxHoro MdTepnaAa. B OopMyAaMaoGpereHH* 

eepxheA msctm noAuA urrox 4 xecrxo cbamh YcTpoAcrao m* peMotrra oScbahoa ko 

c TpaHcnopTHoA ko/iohhoA Tpy5 (hbcocho- 20 aomhm a cxaaxMHe, Bxaxxaioiuee xopnyc c 

KOHnpeccopKWMM Tpy6aMM) 10. axopeM m nocneAOaaTe/ikHO pacnoaoxeHHu- 

YcTpoACTBO Ana pcwoMTa o6cbahoA xo- mm a neM rMApouMA mm apbmh c rcpMeTMMMWMM 

/lOHMuacxBaxMMe pa6oraeTCAeAyiomMMO&- neperopoAxaMH MexAy hmmm, TeaecxonMse- 

paaoM. ckm ycraHOBneHHuA b xopnyce noAuA urrox c 

nocae cnycxa ero Ha TpaHcnopTHoA xo- 25 nopumaMM, pacnoaoxeHHUMH a ntApouM/iMM- 

flOMne Tpy6 a cxeaxMHy paAMa/ibHue OTBep- Apax. m paAMaAtHWMM otbcpctmrmm aab cbbsm 

CTMa 9 pacnonaraiOTca HanpoTMa sohu poaoctm ujtokb c hoaoctamm ruAPOUHAMMA- 

HapymeMMB o6caAMOA xoaommu. Otkpubbiot- poe, rMApaBAMsecxyio AopHMpywutyto ro/io- 

ca paAMaawMue OTBepcrwa 9 nepeMemeMMCM * axy. ycTaHoaaeHHyio a hhxhcA hbctm noaoro 

ycTpoAcTaa bhm3. B mcxoamom no/ioatCHMM pa- 30 u/Toxa, ycraHoaaeMHbin MexAy xopnycoM m 

AMa/ibHue OTBepCTMa A nepexpury . ripM ra- rMApaaAHMecxoA AOpHMpyiomeA ronoaxoA pe- 

xom pacnoAOKCHMM paAMaakKux oTaepcTMA A mohtmuA narpyCox m TpaMcnopTMyx) xoaoMMy 

m OTxpwTwx pcA^aAbMhU0Taepcnwx9 npona- Tpy6, acecTxo caaaaMHyx) c noauM uitorom b 

boamtc« aaxasxa TaMnoMaacHoro MarepMaaa a aepxMe A ero nacTM. OTAMMatomeeca tcm. 

30MyHapyuieHMao6caAHoAKoaoHMMM3aAaa- 35 hto, c ucnkx> pacwMpeHMa TexMoaormecxMX 

AMaaMMe ero aa oGcaAMyio xoaoHHy. aoaMOXMOCreA ycTpoAcTBa nyreM o6ecfiese- 

nocAe aaxanxM m npoAaaxM TdMnoHaatHO- mmb OANoapeMeHMoro c ycTaMOBxoA pbmomt- 

ro MaTepMaaa p^cnoaaraxiT p€ month u ft nar- Moro naTpy6xa TdMnoMMpoaaHMa aaxoaoMHOA 

py6ox HanpoTMa sohw MapyuueMMa o6cbamoA sohu. paAMan^Mue OTaepcTMa noaoro uiroxa 

roaohmm. flepeMeuieMMOM ycTpoAcraa aaepx 40 nepexpwTu a mcxoahom noaoateMMM repw 

nepexpwaaiOT paAMdAbHwe (rraepCTMa 9 mm* tmmhumm neperopoAKaMM MeacAy tmapoum- 

AMMApHsecxMM nepexpy bbtbacm 8. 3areM a amhapbmm. npM aroM noauA iutok b mmxcmbA 

ycTpoAcTse coaAaiOT pa6osee AaaaeMMe. npn mbctm MMeer ycTaMoaaeMMwA Ha mcm c aoa- 

3tom axopw 1 bxoamt b aauenACMwe c xoaom- moxmoct^io orpaMMHeHHoro oceBoro nepeMe- 

hoA. 45 meMMB uMAMHAPMMecxHA nepexpuBaicnw c 

(lepeMeuieMMeM TpaHcnopTHoA xoaom mu ^pmxumohmwm ^onapeM, a ooaom uiToxe noA 

Tpy6 aaepx nporarMBaiOT rHAP«BAM4ecxyx>AO- umammapmmbcxmm nepexpuaaTeaeM awnoAHe- 

pHMpyK)LuyK> roAOBxy BHyrpw poMOMTMoro naT- My pbambawmmo OTBepCTMa, a i|ma m HAPMMe* 

py6xa. OTaepr.TMB A uitokb bwxoabt mb ckmA nepexpuaaTeAt ycTBMoaABM c aoaMox- 

repMBTMMMWx neperopoAOx m xmaxoctw no- 50 Mocn© napexpuTMa pocaoammx npM xoab no- 

CTynaeT b umamhapm rMApaaAMsecxoro aomx- Aoro urroxa aaepx* 
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(54) A DEVICE FOR DOWNHOLE 
REPAIR OF CASING 

(57) The invention relates to operation of 
oil and gas wells, and may be used for 
building up a cement ring and creating 
barriers from plugging agents outside the 
casing. The aim is to extend the 
technological capabilities of the device by 
providing for plug back of the casing 
string — borehole annular space at the 
same time as placement of the repair 



sleeve. For this purpose, the radial holes 
in the hollow rod are closed off in the 
initial position by leaktight partitions 
between hydraulic cylinders. The hollow 
rod, in the lower portion, has a 
cylindrical sealing assembly with friction 
connector mounted thereon, with the 
capability of limited axial movement. 
Radial holes are made in the hollow rod 
under the cylindrical sealing assembly. 
The cylindrical sealing assembly is 
mounted so that it can close off the radial 
holes during upward travel of the rod. 
After injection and forcing the plugging 
agent through, the repair sleeve is 
positioned opposite the zone of damage 
to the casing. The radial holes are closed 
off by the cylindrical sealing assembly 
when the device moves upward. Then the 
working pressure is created in the device. 
At that time, the anchor engages the 
string. 2 drawings. 
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The invention relates to drilling and operation of oil and gas wells, and may be used in 
oil, gas, and water wells for building up a cement ring and creating barriers from plugging 
agents outside the casing, subsequently sealing the casing leaktight with a metal patch. 

The aim of the invention is to extend the technological capabilities of the device by 
providing for plug back of the casing string — borehole annular space at the same time as 
placement of the repair sleeve. 
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Fig. 1 shows the device for downhole repair of a casing, lowered into the well, at the 
moment of injection of the plugging agent; Fig. 2 shows the same, during placement of the 
patch. 

The device for downhole repair of a casing consists of anchor 1, serving for support of 
the device on the string, a hydraulic jack in the form of a body with hydraulic cylinders 
mounted in series thereon 2 with leaktight partitions 3 between them. Telescopically mounted 
in the body is hollow rod 4 with pistons 5, disposed in the hydraulic cylinders, 
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and radial holes A for communication between the cavity of the rod and the cavities of the 
hydraulic cylinders. Radial holes A are closed off in the initial position by the leaktight 
partitions between the cylinders. Hydraulic coring head 6 is mounted in the lower portion of 
the hollow rod. 

Repair sleeve 7 is disposed between the body and the hydraulic coring head. 
Cylindrical sealing assembly 8 with friction connector is mounted so that it is capable of 
limited axial movement in the lower portion of the hollow rod, under the hydraulic coring 
head, and radial holes 9 are made in the hollow rod under the cylindrical sealing assembly, for 
circulation of plugging agent in the initial position. In the upper portion, hollow rod 4 is 
rigidly connected with the work string (the tubing) 10. 

The device for downhole repair of a casing works as follows. 

After it is lowered into the well on the work string, radial holes 9 are positioned 
opposite the zone of the damage to the casing. Radial holes 9 are opened by moving the 
device downward. In the initial position, the radial holes A are closed off. With such a position 
of radial holes A and open radial holes 9, the plugging agent is injected into the zone of 
damage to the casing and squeezed outside the casing. 

After the plugging agent is injected and forced through, the repair sleeve is positioned 
opposite the zone of damage to the casing. By movement of the device upward, radial holes 9 
are closed off by cylindrical sealing assembly 8. Then the working pressure is created in the 
device, and anchor 1 engages the string. 

By movement of the work string upward, the hydraulic coring head is pulled inside the 
repair sleeve, holes A of the rod emerge from the leaktight partitions, and the fluid enters the 
cylinders of the hydraulic jack 
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(Fig. 2). On further injection of fluid, the hydraulic jack pulls head 6 inside the repair sleeve by 
a distance equal to the travel of the piston. At the same time, the work string is lifted by a 
distance equal to the travel of the piston of the jack. The remaining portion of the repair 
sleeve is expanded by pulling head 6, using the work string and a block-and-tackle system. 
After expanding and squeezing the repair sleeve over the entire length, the device is lowered 
to the extreme lower position, radial holes 9 open, the well is flushed until the plugging agent 
is washed out, and the device is lifted from the well. 

Claim 

A device for downhole repair of a casing, including a body with an anchor and 
hydraulic cylinders mounted in series thereon, with leaktight partitions between them, a 
hollow rod with pistons disposed in the hydraulic cylinders and telescopically mounted in the 
body and with radial holes for communication between the cavity of the rod and the cavities of 
the hydraulic cylinders, a hydraulic coring head mounted in the lower portion of the hollow 
rod, a repair sleeve mounted between the body and the hydraulic coring head, and a work 
string rigidly connected with the hollow rod in its upper portion, distinguished by the fact 
that, with the aim of extending the technological capabilities of the device by providing for 
plug back of the casing string — borehole annular space at the same time as placement of the 
repair sleeve, the radial holes of the hollow rod are closed off in the initial position by the 
leaktight partitions between the hydraulic cylinders, where the hollow rod in the lower portion 
has a cylindrical sealing assembly with friction connector mounted thereon with the capability 
of limited axial movement, radial holes are made in the hollow rod under the cylindrical 
sealing assembly, and the cylindrical sealing assembly is mounted so that it can close off said 
radial holes when the hollow rod travels upward. 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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